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[57] ABSTRACT

A transfer apparatus operable in connection with the
reciprocating movement of a press to grasp and succes-
sively hold and move workpieces operated upon by the
press comprising a plurality of opposed longitudinally
spaced gripping members mounted t0 move trans-
versely for gripping a plurality of workpieces, moving
the workpieces longitudinally and thereafter releasing
the workpieces so that the gripping member can be
returned for successive cycles. Each of the movements
is controlled by a vertically movable cam and a cam
follower urged against its respective cam and intercon-
nected by mechanical linkage to cause the gripping
members to move inwardly to engage workpieces, lon-
gitudinally to move the workpieces, and outwardly to
disengage the workpieces.

10 Claims, 4 Drawing Sheets
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1
TRANSFER APPARATUS

This invention relates to transfer apparatus associated
with a press to hold and move workpieces acted upon

by the press.

BACKGROUND AND SUMMARY OF THE
INVENTION

Various transfer apparatus have heretofore been pro-
posed including my U.S. Pat. Nos. 2,292,485, 3,135,995,
3,165,192, 3,381,793, 3,397,799, 3,411,636, 3,521,760,
3,521,761, 3,541,834, 3,661,247, 3,731,821, 3,738,503,
3,746,184, 3,756,425, 4,032,018, 4,088,034, 4,089,203 and
4,311,429. Other patents showing mechanically driven
transfer devices or apparatus include U.S. Pat. Nos.
3,421,637, 4,198,845 and 4,513,602.

Among the objectives of the present invention are to
provide an improved transfer apparatus which has a
minimal number of parts, which has a low silhouette so
that it does not interfere with the dies or press, which
embodies simple movements, which has no backlash,
minimum friction, which can be expanded readily to
accommodate a minimum number of parts which has
minimal inertia, and which is simple to maintain.

In accordance with the invention, a transfer appara-
tus operable in connection with the reciprocating move-
ment of a press to grasp and successively hold and move
workpieces operated upon by the press comprising a
plurality of opposed longitudinally spaced gripping
members mounted to move transversely for gripping a
plurality of workpieces, moving the workpieces longi-
tudinally and thereafter releasing the workpieces so that
the gripping member can be returned for successive
cycles. Each of the movements is controlled by a verti-
cally movable cam and a cam follower urged against its
respective cam and interconnected by mechanical link-
age to cause the gripping members to move inwardly to
engage workpieces, longitudinally to move the work-
pieces, and outwardly to disengage the workpieces.

DESCRIPTION OF THE DRAWINGS

FIG. 1 is an elevational view of the transfer appara-

tus.

FIG. 2 is a plan view of the transfer apparatus.

FIG. 3 is a fragmentary side elvational view of a
portion of the apparatus.

FIG. 4 is a cycle diagram.

FIG. 5 is a part sectional view on an enlarged scale of
a portion of the apparatus.

DESCRIPTION

Referring to FIGS. 1-3, the transfer apparatus em-

bodying the invention is adapted to be associated with a
press and to function directly upon reciprocating move-
ment of the press or by a motor in timed relation to the
movement of the press to provide three distinct type of
movements to a plurality of gripping devices or fingers
such as fingers F, namely, move the fingers inwardly to
grip workpieces W, move the workpieces up for opera-
tion thereon by the dies operated by a ram of the press,
move the fingers up to lift the workpieces, transfer the
workpieces longitudinally, and move the fingers out to
release the workpieces, and then return the fingers lon-
gitudinally for the beginning of another cycle, as shown
diagrammatically in the cycle diagram of FIG. 4.

The apparatus for moving the fingers F comprises a
pair of mirror image substantially identical assemblies
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102, 10b adapted to be mounted on the sides of dies in a
press wherein the dies perform successive forming op-
erations on a workpiece.

Each assembly 10q, 106 includes a base plate 11
which in turn supports an intermediate plate 12 through
blocks 13. Longitudinally spaced fixed blocks 14 on
plate 12 pivotally support cranks 15 about a horizontal
axis intermediate there ends. One end 16 of each crank
15 is pivoted about a horizontal axis to blocks 17 on a lift
plate 18. The other end 19 of each crank 15 is pivoted
about a horizontal axis to a left bar 20 that is guided
through openings 21 in blocks 14. Bar 20 1s adapted to
be reciprocated, as presently described, to lift and lower
plate 18.

Lift plate 18 supports fixed blocks 22 which pivotally
support cranks 23 intermediate their ends. One end 24 of
each crank 23 is pivoted about a vertical axis to a shde
block 25. The other end 26 of each crank 23 is pivoted
about a vertical axis to a longitudinal bar 27 which is
reciprocated, as presently described. |

Each slide block 25 is mounted for longitudinal
movement on longitudinally spaced shafts 28 which are
fixed on blocks 29 on the underside of a finger support
plate 30 on which the gripping members for fingers F
are fixed. Oscillation of cranks 24 will move finger
support plate 30 inwardly and outwardly to move the
fingers F in and out. The finger support plate 30 1s
adapted to be moved longitudinally by a mechanism
and linkage presently to be described.

‘The reciprocating movement of the lift bars 20, 27 is
achieved by the vertical reciprocating movement of
associated flat cams 31, 32 connected for movement
with the ram. Each cam 31, 32 is mounted for recipro-
cating vertical movement in a housing 33 and is gener-
ally rectangular in cross section. The linkages to the lift
bar 20 and bar 27 are substantially identical and for
clarity only the linkage to the bar 27 will be described.

Cam 32 has a vertical edge 34 thereof in abutment
with a fixed roller 35 rotatably mounted about a hori-
zontal axis on a shaft 37 in housing 33 formed with a
grease fitting 37 and grease passage 38. A cam following
roller 39 is rotatably mounted on a tubular intermediate
piston rod 41 which is guided for horizontal movement
in housing 33. Rod 29 is, in turn, engaged by the piston
rod 42 of an associated pneumatic cylinder 43 which
maintains the roller 39 against the cam surface 41 of cam
32. The end 44 of the intermediate rod 41 is provided
with a clevis 45, respectively, pivotally connected by
links 46 to the longitudinally extending links 25. As the
ram is reciprocated, the roller 39 moves along the cam
surface 40 and is maintained against the cam surface 40
by the pneumatic cylinder 43. As cam follower roller 39
reaches a different portion of the cam surface 440, it is
permitted to move and, in turn, permit the intermediate
piston rods 41 to move and cause the required upward
and downward movement of the respective slides 27.

The longitudinal reciprocating movement of the slide
10 is achieved by a connection to the up and down
movement of the ram through an threaded rod 50
which functions upon reciprocating movement of the
ram with a time delay provided by the distance between
shock absorbing devices 51, 52 to move a cam 53 up-
wardly and downwardly. The cam 53 1s rectangular in
cross section and includes a cam surface 54 along one
edge that is engaged by a cam follower roiler 53. A
backup roller 56 is rotatably mounted on a horizontal
shaft 57 in housing 33 which includes a grease fitting 58
and a grease passage 59. When the cam 353 1s in the
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position shown in FIG. 3, the cam follower roller 55 is
yieldingly urged toward the cam surface 54 by a pneu-
matic cylinder 60, which urges a crank arm 622 on
which roller 5§35 is mounted and thereby urges the roller
55 against the cam surface 54. When the cam 53 is raised

to cause roller 55 to engage an inclined portion 53¢ of

the cam 33, the crank arm 62¢ is permitted by the roller
55 to move in a clockwise direction under the action of
the pneumatic motor 60. This rotates shaft 65 on which
crank arm 62a is mounted to rotate a crank arm 626 to
move the link 63 and, in turn, move the plate 30 to the
right as viewed in FIGS. 1 and 2. When the cam 53 is
moved downwardly, the roller 85 returns to the straight

portion 53) against the action of the pneumatic cylinder
60 moving the transfer plate 30 longitudinally to the

left. |

The ends of the link 63 are universally connected to
" the plate 30 to provide the reciprocating longitudinal
and transverse movement of the plate 30 and, in turn,
the fingers F. |

Similarly, a mechanism provides for transmitting
motion from cam 31 to left bar 20 to cause the finger
support plate in and out.

Referring to FIG. 2, it can be seen that duplicate
mechanisms are provided on each side of the path of
travel of the workpieces. As shown, the mechanism for
reciprocating the transfer plates 30 on one side is con-
nected to the opposite side through a common shaft 65.

- Alternatively, the mechanism on the other side could be

. provided with its own associated cam.
- Cam 53 has yieldingly urged friction pads 66 engag-

- ing the sides thereof to hold the cam 53 and prevent its

- movement except by the action of shaft.

In some instances, depending on the nature of the
workpiece and the dies, it may be necessary only to
move the workpieces in two instead of three movement
“ 1n each cycle. For example, the workpieces may only
~ need to be gripped and transferred longitudinally. In
--such a case, the associated linkage for the third move-
~ment, namely, raising and lowering, can be omitted
“from the housing.

- Although the apparatus has been described as prefer-
ably being connected directly to movement of the ram
of the press, it can also be utilized so that the cams are
driven by electric or hydraulic motors operating in
timed relation to the press through electronic controls.

I claim: |

1. A transfer apparatus operable in timed relation
with the reciprocating movement of a press to grasp,
hold and move workpieces operated upon by the press
upon each cycle of the press comprising

a plurality of opposed sets of gripping members,

a mounting member supporting each set of gripping

members in longitudinally spaced relation,

means for mounting said mounting member for mov-

Ing the workpieces longitudinally when they are
gripped by the gripping members and returning the
mounting member to its original position after they
have been moved longitudinally,

and means for supporting said mounting member for

movement transversely inwardly and outwardly
for gripping and releasing the workpieces,

and means for supporting said last-mentioned means

for vertical movement for raising and lowering the
workpieces,

means for moving said mounting member longitudi-

nally comprising a slide,

a first vertically movable cam,
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4

a first cam follower,

means yieldingly urging said cam against said cam

follower,

and linkage means between said cam follower and

said mounting member whereby upon vertical re-
ciprocating movement of the cam synchronously
with the reciprocating movement of the press, the
cam follower is moved horizontally under the ac-
tion of said yielding means to move said mounting
member longitudinally,

said means for mounting said mounting member for

movement transversely inwardly and outwardly
comprising a lift plate,
longitudinally spaced crank arms mounted for pivotal
movement about a vertical axes on the lift plate,

one end of each crank arm being fixed for pivotal
movement about a vertical axis on the underside of
said mounting member,

the other ends of said crank arms being intercon-

nected to one another by a link,

a second vertically movable cam,

a second cam follower,

second means for yieldingly urging the second cam

follower against said second cam and linkage inter-
connecting said link and said cam follower such
that when th second cam is moved vertically, the
crank arms on said lift plate cause the mounting
member to move inwardly and outwardly to grip
and disengage the workpieces,

said means for lifting and lowering said workpieces

comprising a base plate,

a second set of longitudinally spaced crank arms piv-

oted intermediate their ends on the base plate,
one end of said crank arms being pivoted about hori-
zontal axes to the underside of the lift plate,
means interconnecting the other ends of said longitu-
dinally spaced crank arms by a link,

a third vertically movable cam,

a third cam follower,

third means for yieldingly urging the third cam fol-

lower into engagement with the third cam,

and hinkage means interconnecting the third cam

follower and the link interconnecting the second
set of crank arms whereby upon vertical recipro-
cating movement of the third cam, the third cam
follower raises and lowers the lift plate synchro-
nously with the reciprocating movement of the
press.

2. The transfer apparatus set forth in claim 1 wherein
said means yieldingly urging the cam followers into
engagement with the respective cams comprises indi-
vidual pneumatic motors.

3. The transfer apparatus set forth in claim 2 wherein
each of said second and third pneumatic motors has a
shaft,

a reciprocable member engaged by said shaft,

said second and third cam followers being mounted

respectively on said members and interconnected
to the respective linkages.

4. A transfer apparatus operable in timed relation
with the reciprocating movement of a press to grasp,
hold and move workpieces operated upon by the press
upon each cycle of the press comprising

a plurality of opposed sets of gripping members,

a mounting member supporting each set of gripping

members in longitudinally spaced relation,

means for mounting said mounting member for mov-

ing the workpieces longitudinally when they are
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gripped by the gripping members and returning the

mounting member to its original position after they
have been moved longitudinally,

and means for supporting said mounting member for

movement transversely inwardly and outwardly 3
for gripping and releasing the workpieces,

means for moving said mounting member longitudi-

nally comprising a slide,

a first vertically movable cam,

a first cam follower, |

means yieldingly urging said cam against said cam

follower,
and linkage means between said cam follower and
said mounting member whereby upon vertical re-
ciprocating movement of the cam synchronously
with the reciprocating movement of the press, the
cam follower is moved horizontally under the ac-
tion of said vielding means to move said mounting
member longitudinally, 20

said means for mounting said mounting member for
movement transversely inwardly and outwardly
comprising a lift plate,
longitudinally spaced crank arms mounted for pivotal
movement about vertical axes on the lift plate, ;5

one end of each crank arm being fixed for pivotal
movement about a vertical axis on the underside of
said mounting member,

the other ends of said crank arms being intercon-

nected to one another by a link, 30

a second vertically movable cam,

a second cam follower,

second means for yieldingly urging the second cam

follower against said second cam and linkage inter-
connecting said link and said cam follower such 35
that as the second cam is moved vertically syn-
chronously with the reciprocating movement of
the press, the crank arms on said lift plate cause the
mounting member to move inwardly and out-
wardly to grip and disengage the workpieces syn- 40
chronously with the reciprocating movement of
the press. - |

5. The transfer apparatus set forth in claim 4 wherein
said means yieldingly urging the cam followers into
engagement with the respective cams comprising indi-
vidual pneumatic motors.

6. The transfer apparatus set forth in claim 5 wherein
each said second pneumatic motor has a shaft,

a reciprocable member engaged by said shaft,

said second cam follower being mounted on said

member and interconnected to the respective link-
ages.
7. A transfer apparatus operable in timed relation
with the reciprocating movement of a press to grasp, ;s
hold and move workpieces operated upon by the press
upon each cycle of the press comprising
a plurality of opposed sets of gripping members,
a mounting member supporting each set of gripping
members in longitudinally spaced relation, 60

means for mounting said mounting member for mov-
ing the workpieces longitudinally when they are
gripped by the gripping members and returning the
mounting member to its original position after they
have been moved longitudinally, 65

and means for supporting said mounting member for
movement transversely inwardly and outwardly
for gripping and releasing the workpieces,
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and means for supporting said last-mentioned means
for vertical movement for raising and lowering the
workpieces,

means for moving said mounting member longitudi-
nally,

and means adapted to be connected between said
press and said mounting member such that said
mounting member is moved synchronously with
the movement of the press,

said means for mounting said mounting member for
movement transversely inwardly and outwardly
comprising a lift plate,

longitudinally spaced crank arms mounted for pivotal
movement about vertical axes on the lift plate,

one end of each crank arm being fixed for pivotal
movement about a vertical axis on the underside of
said mounting member, |

the other ends of said crank arms being intercon-
nected to one another by a link,

means adapted to be connected between said press
and said lift plate such that the crank arms on said
lift plate cause the mounting member to move 1n-
wardly and outwardly to grip and disengage the
workpieces,

said means for lifting and lowering said workpieces
comprising a base plate,

a second set of longitudinally spaced crank arms piv-
oted intermediate their ends on the base plate,

one end of said crank arms being pivoted about hori-
zontal axes to the underside of the lift plate,

means interconnecting the other ends of said longitu-
dinally spaced crank arms being by a link.

8. A transfer apparatus operable in timed relation

with the reciprocating movement of a press to grasp,
hold and move workpieces operated upon by the press

upon each cycle of the press comprising

a plurality of opposed sets of gripping members,

a mounting member supporting each set of gripping
members in longitudinally spaced relation,

means for mounting said mounting member for mov-
ing the workpieces longitudinally when they are
gripped by the gripping members and returning the
mounting member to its original position after they
have been moved longitudinally,

and means for supporting said mounting member for
movement transversely inwardly and outwardly
for gripping and releasing the workpieces,

said means for moving said mounting member longi-
tudinally,

and means adapted to be connected between said
press and said mounting member such that said
mounting member is moved synchronously with
the movement of the press,

said means for mounting said mounting member for
movement transversely inwardly and outwardly
comprising a lift member, | |

longitudinally spaced crank arms mounted for pivotal
movement about vertical axes on the lift plate,

one end of each crank arm being fixed for pivotal
movement about a vertical axis on the underside of
said mounting plate,

the other ends of said crank arms being intercon-
nected to one another by a link,

means adapted to be connected between said press
and said lift plate such that the crank arms on said
lift plate cause the mounting member to move In-
wardly and outwardly to grip and disengage the
workpieces '
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9. A transfer apparatus operable in timed relation nously with the reciprocating movement of the

with the reciprocating movement of a press to grasp, press,
hold and move workpieces operated upon by the press sald means yieldingly urging the cam followers into
upon each cycle of the press comprising engagement with the respective cams comprising

a plurality of opposed sets of gripping members, S individual pneumatic motors,

a mounting member supporting each set of gripping said first means yieldingly urging said cam follower
members 1n longitudinally spaced relation, against the first cam including a crank arm con-

means for mounting said mounting member for mov- nected to the pneumatic motor,
ing the workpieces longitudinally when they are said first cam follower being mounted on said crank
gripped by the gripping members and returning the 10 arm,
mounting member to its original position after they a second crank arm movable in unison with said first
have been moved longitudinally, crank arm,

and means for supporting said mounting member for and a linkage interconnecting said crank arm and said
movement transversely inwardly and outwardly s mounting plate.

for gripping and releasing the workpieces,

10. A transfer apparatus operable in timed relation

with the reciprocating movement of a press to grasp,
hold and move workpieces operated upon by the press
upon each cycle of the press comprising

and means for supporting said last-mentioned means
for vertical movement for raising and lowering the
workpieces,

means for moving said mounting member longitudi-

set of crank arms whereby upon vertical recipro-
cating movement of the third cam, the third cam
follower raises and lowers the lift plate synchro-

a plurality of opposed sets of gripping members,

nally comprising a slide, 0, mounting member supporting each set of gripping
a first vertically movable cam, members in longitudinaily spaced relation,
a first cam follower, means for mounting said mounting member for mov-
means yieldingly urging said cam against said cam ing the workpieces longitudinally when they are
follower, ’5 gripped by the gripping members.and returning the
and linkage means between said cam follower and mounting member to its original position after they
-said mounting member whereby upon vertical re- have been moved longitudinally,
ciprocating movement of the cam synchronously and means for supporting said mounting member for
with the reciprocating movement of the press, the movement transversely inwardly and outwardly
cam follower is moved horizontally under the ac- 10 for gripping and releasing the workpieces,
tion of said yielding means to move said mounting said means for moving said mounting member longi-
member longitudinally, tudinally comprising a slide,
said means for supporting said mounting member for a first vertically movable cam,
movement transversely inwardly and outwardly a first cam follower,
comprising a lift plate, 35  means yieldingly urging said cam against said cam
longitudinally spaced crank arms mounted for pivotal follower, |
movement about vertical axes on the lift plate, and linkage means between said cam follower and
one end of each crank arm being fixed for pivotal sald mounting member whereby upon vertical re-
movement about a vertical axis on the underside of ciprocating movement of the cam synchronously
said mounting member, 40 with the reciprocating movement of the press, the
the other ends of said crank arms being intercon- cam follower is moved horizontally under the ac-
nected to one another by a link, tion of said yielding means to move said mounting
a second vertically movable cam, member longitudinally,
a second cam follower, said means for mounting said mounting member for
second means for yieldingly urging the second cam 45 movement transverse Inwardly and outwardly
follower against said second cam and linkage inter- comprising a lift plate,
connecting said link and said cam follower such longitudinally spaced crank arms mounted for pivotal
that when the second cam is moved vertically, the movement about vertical axes on the lift plate,
crank arms on said lift plate cause the mounting one end of each crank arm being fixed for pivotal
member to move inwardly and outwardly to grip 50 movement about a vertical axis on the underside of
and disengage the workpieces, said mounting member,
said means for lifting and lowering said workpieces the other ends of said cranks arms being intercon-
comprising a base plate, nected to one another by a link,
a second set of longitudinally spaced crank arms piv- a second vertically movable cam,
oted intermediate their ends on the base plate, 55 a second cam follower,
one end of said crank arms being pivoted about hori- second means for yieldingly urging the second cam
zontal axes to the underside of the lift plate, follower against said second cam and linkage inter-
means interconnecting the other ends of said longitu- connecting said link and said cam follower such
dinally spaced crank arms by a link, that as the second cam is moved vertically syn-
a third vertically movable cam, 60 chronously with the reciprocating movement of
a third cam follower, the press, the crank arms on said lift plate cause the
third means for yieldingly urging the third cam fol- mounting member to move inwardly and out-
- lower into engagement with the third cam, wardly to grip and disengage the workpieces syn-
and linkage means interconnecting the third cam chronously with the reciprocating movement of
follower and the link interconnecting the second 65 the press,

said means yieldingly urging the cam followers into
engagement with the respective cams comprising
individual pneumatic motors,
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said first means yieldingly urging said cam follower a second crank arm movable in unison with said first

against the first cam including a crank arm con- crank arm, | | |
nected to the pneumatic motor, and a linkage interconnecting said crank arm and said

said first cam follower being mounted on said crank mounting member.
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